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DETAILED ACTION 
Summary 

1. This is the initial Office Action based on the MERKENS et al. National Entry 
Stage ("371") application filed under the Patent Cooperation Treaty (POT) on 
November 20, 2003 

2. Claims 1-18 are currently pending and have been fully considered. 



Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Specification 

4. The disclosure is objected to because of the following informalities: on the 

seventh page of the submitted specification, at line 11 is recited the term 
"zylindrical", which is believed to be a misspelling of the term "cylindrical". 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by KNEVELS et 
al. (US 2002/0100686 A1). 

KNEVELS discloses a measuring device for determining the oxygen 
activity in metal melts, wherein is taught the device comprises: 

a reference material (3, Figure 1) in electrically conducting contact with a 
measuring device (5, Figure 1); and 

comprising a solid electrolyte (1, Figure 1) implicitly predominantly oxygen 
ion conducting at high temperatures and negligibly electron conducting, as the 
solid electrolyte Is composed of zirconium dioxide, and separating the reference 
substance from the melt and having an entry surface for oxygen ions in contact 
with the melt (Figure 1), wherein the entry surface of the probe ready for 
operation is covered by a functional foil arrangement in close contact to the entry 
surface, in the form of a steel tube (2, Figure 1 ). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
KNEVELS et al. (US 2002/0100686 A1). 

Regarding claim 7, KNEVELS teaches the solid electrolyte is in a tube 
shape (1, Figure 1), and that the foil arrangement, in the form of a steel tube (2, 
Figure 1), completely extends to the whole surface of the solid electrolyte, save 
the connection end (Figure 1). To make the solid electrolyte tube and foil 
arrangement covering it with a flat end wall would be a matter of choice which a 
person of ordinary skill in the art would have found obvious absent persuasive 
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evidence that the particular configuration of a flat end wall was significant {In re 
Dailey, 257 F.2d 669, 149 USPQ 47 (CCPA 1966). 

Regarding claim 8, KNEVELS teaches the solid electrolyte (1, Figure 1) is 
provided in a form of small tube to be immersed into the melt and closed at the 
end to be immersed (paragraph [0012]) with the reference substance (3, Figure 
1) being located in the interior of the small tube and that the foil arrangement (2, 
Figure 1) totally and tightly surrounds the outer periphery of the small tube. 

Regarding claims 9, KNEVELS does not explicitly teach a means to keep 
the foil arrangement in close contact to the entry surface, however, from Figure 
1 , there is little to no spacing between the entry surface of the solid electrolyte (1 , 
Figure 1) and the foil arrangement (2, Figure 1). Additionally, the snap connector 
of the cap (7 and inset figure. Figure 1 ) would hold the foil arrangement to the 
entry surface of the solid electrolyte, in addition to its state function is to prevent 
moisture from the interior of solid electrolyte. 

10. Claims 2, 3, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over KNEVELS et al. (US 2002/0100686 A1) in view of FRAY et al. (GB 
1,594,223). 
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Regarding claims 2 and 3, KNEVELS teaches the limitations of claim 1, as 
outlined above. 

KNEVELS does not teach that the foil arrangement comprises at least one 
foil oxidizable by the oxygen contained in the melt. 

However, FRAY discloses a probe for the determination of hydrogen in a 
metal melt, wherein is taught attachment to the outside surface of a solid 
electrolyte of aluminum foil (page 2, lines 22-25), which is inherently oxidizable 
by the oxygen contained in the melt. 

At the time of the present invention, It would have been obvious to one of 
ordinary skill in the art to modify the probe as taught by KNEVELS with the 
aluminum foil as taught by FRAY because the aluminum foil seals the solid 
electrolyte from the atmosphere prior to use (FRAY, page 2, lines 20-25). 

Regarding claim 10, KNEVELS teaches the limitations of claims 1 and 9, 
as outlined above. 

KNEVELS does not explicitly teach a means to keep the foil arrangement 
in close contact with the entry surface comprises a binder. 

However, FRAY discloses use of an impact adhesive, which is a binder, 
between the solid electrolyte and foil arrangement (page 2, lines 23-28). Such 
an impact adhesive would inherently disintegrate at the normal temperatures of 
metal melts intend to be monitored by the probe. 
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At the time of tlie present invention, it would liave been obvious to one of 
ordinary skill in the art to modify the probe as taught by KNEVELS with the 
aluminum foil affixed with the impact adhesive as taught by FRAY because the 
aluminum foil seals the solid electrolyte from the atmosphere prior to use (FRAY, 
page 2, lines 20-25). 

11. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
KNEVELS et al. (US 2002/0100686 A1 ) in view of FRAY et al. (GB 1 ,594,223) as 
applied to claims 2, 3, and 10 above, and further in view of MISENER et al. (US 
3,755,126). 

Regarding claims 4-6, KNEVELS teach the limitations of claim 1, and as 
modified by FRAY, teaches the limitations of claim2, as outlined above. 

KNEVELS does not explicitly teach that the foil arrangement comprises 
more than one foil. However, when modified by FRAY, the device taught by 
KNEVELS has a foil with a particular functionality, namely that the aluminum foil 
prevents atmospheric exposure of the solid electrolyte prior to use. 

MINSENER discloses a probe for the determination of oxygen in a molten 
metal, wherein is taught a foil covering in the form a fugitive cap (318, Figure 3; 
418, Figure 4; 518, Figure 5), which can be formed of copper (Col. 11, lines 58- 
60) that melts due to contact with the melt (Col. 11, lines 42-44) and inherently 
enhances the wettability of the entry surface of the solid electrolyte. 
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At the time of tlie present invention, it would have been obvious to one of 
ordinary sl^ill in the art to modify the combined device of KNEVELS and FRAY 
with the copper cap as taught by MISENER because the cap forms a protective 
end on the probe (Col. 12, lines 51-53). 



12. Claims 11-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
KNEVELS et al. (US 2002/0100686 A1 ) in view of FRAY et al. (GB 1 ,594,223) as 
applied to claims 2, 3, and 10 above, and further in view of KOBAYASHI et al. 
(US 4,969,835). 



Regarding claims 11-16, KNEVELS teaches the limitations of claims 1 and 
9, and as modified by FRAY, teaches the limitations of claim 10, as outlined 
above. 

KNEVELS and FRAY do not explicitly teach the means to keeping the foil 
arrangement in close contact with the entry surface of the solid electrolyte is a 
mechanical means pressing from the outside. 

However, KOBAYASHI discloses a thermoactive shape memory fitting, 
wherein is taught use of the thermoactive shape memory fitting to hold a flexible 
printed circuit board (analogous to a foil) in close contact with an ITO substrate 
(analogous to a solid electrolyte) (Figure 3, lower). This type of connector is a 
mechanical means that would press the foil in an elastic way against the entry 
surface of the solid electrolyte, and has a greater diameter than the foil analog 
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and would be shrinkable in its radial diameter as evidenced in the shape 
transformation shown in Figure 3 of KOBAYASHI. 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to utilize the thermoactive shape memory fitting as taught 
by KOBAYASHI as part of the modified device of KNEVELS and FRAY because 
thermoactive shape memory fitting works reliably at high temperatures In use 
over a long term (Col. 2, lines 46-52). 

Regarding claims 17 and 18, KNEVELS discloses a measuring device for 
determining the oxygen activity in metal melts, wherein is taught the device 
comprises: 

a reference material (3, Figure 1 ) in electrically conducting contact with a 
measuring device (5, Figure 1); and 

comprising a solid electrolyte (1, Figure 1) Implicitly predominantly oxygen 
ion conducting at high temperatures and negligibly electron conducting, as the 
solid electrolyte is composed of zirconium dioxide, and separating the reference 
substance from the melt and having an entry surface for oxygen Ions In contact 
with the melt (Figure 1), wherein the entry surface of the probe ready for 
operation Is covered by a functional foil arrangement in close contact to the entry 
surface, in the form of a steel tube (2, Figure 1 ). 

FRAY discloses a probe for the determination of hydrogen in a metal melt, 
wherein is taught attachment to the outside surface of a solid electrolyte of 
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aluminum foil (page 2, lines 22-25), which is inherently oxidizable by the oxygen 
contained in the melt. 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to modify the probe as taught by KNEVELS with the 
aluminum foil as taught by FRAY because the aluminum foil seals the solid 
electrolyte from the atmosphere prior to use (FRAY, page 2, lines 20-25). 

KNEVELS and FRAY do not teach an elastic hose positioned 
longitudinally and that the hose is shrunk onto the foil causing radial tension to 
lead to close contact between foil arrangement and the entry surface of the solid 
electrolyte. 

However, KOBAYASHI discloses a thermoactive shape memory fitting, 
wherein is taught use of the thermoactive shape memory fitting to hold a flexible 
printed circuit board (analogous to a foil) in close contact with an ITO substrate 
(analogous to a solid electrolyte) (Figure 3, lower). The thermoactive shape 
memory fitting is shown positioned longitudinally and then shrunk to cause radial 
tension (Figure 3). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to utilize the thermoactive shape memory fitting as taught 
by KOBAYASHI as part of the modified device of KNEVELS and FRAY because 
thermoactive shape memory fitting works reliably at high temperatures in use 
over a long term (Col. 2, lines 46-52). 
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Conclusion 

13. Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to J. CHRISTOPHER BALL, Ph.D. whose telephone 
number is (571)270-5119. The examiner can normally be reached on Monday 
through Thursday, 8:00 am to 5:00 pm (EDT). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor. Nam Nguyen can be reached on (571) 272-1342. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 

JCB 
Au 1795 
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